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© An input device (4) comprises a position location 
system for determining the position of an indicator 
relative to a predetermined coordinate system. A 
pressure responsive switch (33) is mounted under 
the position location means; and a coupling arrange- 
ment (20,21) is positioned between the position loca- 
tion system and the switch such that when sufficient 
pressure is applied to the position location system, 
that pressure is transferred to the coupling arrange- 



ment which moves to actuate the switch. The cou- 
pling arrangement comprises at least two plates 
(20,21) which are pivoted together and extend be- 
neath the position location system so that substan- 
tially the same pressure must be applied at any 
position on the position location system to actuate 
the switch. 



Fig. 2. 
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INPUT DEVICE 



The invention relates to input devices for ex- 
ample for generating signals to be fed to a com- 
puter system. 

Input devices or digitisers are frequently used 
in computer systems and the like for controlling the 
movement of a cursor or icon on a monitor. Many 
known input devices require the use of a special 
pen coupled electrically with a sensing assembly 
so that the position of the pen on the input device 
can be sensed and conveyed to the computer 
system so as to control the position of the cursor. 
An example of a known input system is described 
in US-A-3449516. 

Generally, the use of a special indicator or pen 
is undesirable and more recently, input devices 
have been described which allow the use of the 
user's own pen or at least an indicator device 
which is not connected with the computer system. 
Examples of such input devices are described in 
US-A-3911215 and US-A-4220815. These latter de- 
vices generally require the use of two spaced, 
resistive sheets which are pressed together by the 
indicating device so as to provide an electrical 
circuit whereupon the impression of electrical fields 
across the surfaces determines the point of contact 
of the indicating device. 

Recently, portable computers such as lap top 
computers have been developed and with these it 
is undesirable for there to be a need to use a 
separate indicating device with the input device. 
Preferably, it should be possible for the user to use 
his finger to activate the input device. 

An example of an input device which is ac- 
tuatable by a user's finger is described in GB-A- 
21 39762. This device can sense the position of the 
user's finger on a touch-sensitive surface so as to 
detect the X-Y position. If a user wishes to gen- 
erate an execution signal, he gives a short tap 
which is detected and then input to the computer 
system. The arrangement described in this docu- 
ment detects the tap by monitoring the time during 
which a circuit between the two layers in closed 
and the distance of movement made by the finger. 
If the closure time is less than a predetermined 
time and the touch movement is less than certain 
defined X and Y distances then a tap is detected. 

This known input device suffers from a number 
of disadvantages. Firstly, it relies on a rather in- 
direct method of detecting a tap by monitoring time 
of closure and degree of movement and can lead 
to difficulties for a user to perform the necessary 
tap. Furthermore, there is no positive feel for the 
user that the execution signal has been generated. 
Secondly, if this input device was to be incor- 
porated into a portable computer system there is a 



significant risk that the execution signal would be 
inadvertently generated due to general movement 
of the computer assembly. 

The devices described above are resistive de- 

5 vices and input devices based on capacitive princi- 
ples have also been developed. An example of 
such a device is described in US-A-4806709 and is 
believed to be incorporated in a product known as 
the UnMouse manufactured and sold by Micro- 

10 touch Systems Inc. This capacitive device can be 
finger operated and comprises a transparent 
screen carrying a uniform coating of resistive ma- 
terial to which are fixed a number of discrete 
electrodes. The electrodes are connected to a driv- 

15 er circuit so that a regular electric field is produced 
via the electrodes on the coating. By measuring the 
voltages of each electrode, it is possible to deter- 
mine the point of contact on the screen of a finger 
or stylus. There is no discussion as to how the 

20 input device described could be used to input 
information. 

In accordance with one aspect of the present 
invention, an input device comprises position loca- 
tion means for determining the position of an in- 

25 dicator relative to a predetermined coordinate sys- 
tem; a pressure responsive switch mounted under 
the position location means; and a coupling ar- 
rangement between the position location means 
and the switch such that when sufficient pressure is 

30 applied to the position location means, that pres- 
sure is transferred to the coupling arrangement 
which moves to actuate the switch, wherein the 
coupling arrangement comprises at least two plates 
which are pivoted together and extend beneath the 

35 position location means so that substantially the 
same pressure must be applied at any position on 
the position detection means to actuate the switch. 

We have devised a new input device which is 
particularly suitable for use with portable computer 

40 systems such as lap top computers in which a 
pressure responsive switch is used to generate the 
activating signal and is therefore independent of 
the position location means with the further advan- 
tage that substantially the same pressure must be 

45 applied to the position location means to activate 
the switch. This arrangement has the further advan- 
tage that a snap action switch can be used so that 
the user obtains a feedback response from the 
switch itself and so knows that the switch has been 

50 actuated. For example, a click sound or the like 
could be generated by the switch when it is ac- 
tuated. 

The facility of equalizing pressure across the 
position location means is achieved by using the 
special form of coupling arrangement. 
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Preferably, the plates of the coupling arrange- 
ment are hinged together and in the most preferred 
construction, an activating member such as a peg 
is fixed to the underside of one of the plates and 
engages the switch so as to activate the switch 
when pressure is applied. 

Preferably, the input device further comprises a 
frame in which the position location means is se- 
cured, the coupling arrangement being pivotally 
mounted to the frame beneath the position location 
means, wherein the coupling arrangement engages 
the housing so that when pressure is applied to the 
position location means, the frame moves relative 
to the housing and causes movement of the cou- 
pling arrangement relative to the housing thereby 
actuating the switch. 

The position location means could comprise a 
capacitive based system but preferably is resistive 
based. The advantage of a resistive based system 
is that the user can use two pressures with the 
system. That is, a relatively light pressure is need- 
ed to enable the coordinates of the pressure point 
to be located while a heavier pressure is needed to 
actuate the switch. In a capacitive system, the user 
might find it more difficult to determine the pres- 
sure required to avoid switch activation but permit 
coordinate location. 

Another difficulty with conventional input de- 
vices is that in general they are devised for use 
with indicating devices or pens with relatively sharp 
points and are specifically arranged to prevent ac- 
cidental activation by the user's finger. This is the 
case with the devices described in US-A-3911215 
and US-A-4220815. The device described in GB-A- 
2139762 is designed to be activated by the user's 
finger but due to the nature of the materials used 
and the provision of a spacer member, this device 
does not accurately indicate the finger position. 

In accordance with a second aspect of the 
present invention, an input device comprises a pair 
of facing electrically resistive surfaces, one or both 
of which carry a number of separating spots to 
maintain the surfaces spaced apart, one of the 
surfaces being provided on a substrate which is 
sufficiently flexible to permit the surface to flex 
closely around a separating spot when pressure is 
applied to the flexible surface to permit contact to 
be achieved between the surfaces in response to 
finger pressure; and sensing means for determining 
the position of applied pressure by monitoring the 
resistance of a circuit including the contacting sur- 
faces. 

With this aspect of the invention, the effect of 
the separating spots is minimized when pressure is 
applied so that a significant portion of the flexible 
substrate surface will contact the other surface 
when pressure is applied. Preferably, the sensing 
means determines the centre of the position of 



applied pressure. 

The separating spots may be silk-screened 
onto the or each surface and are preferably pro- 
vided on just one of the surfaces, usually the non- 
5 flexible surface. The flexible substrate itself Is pref- 
erably made of a rubber material. 

The sensing means or position location means 
may have any conventional form but in the pre- 
ferred arrangement is similar to that described in 
70 US-A-3449516. 

An example of an input device according to the 
invention will now be described with reference to 
the accompanying drawings, in which:- 

Figure 1 is a schematic, perspective view of a 
15 lap top computer incorporating the device; 

Figure 2 is a cross-section through the device 
shown in Figure 1 ; 

Figure 3 is an exploded view of the input device 
with some parts omitted for clarity; 
20 Figure 4 is a cross-section through the digitiser 
shown in Figure 2; and, 
Figure 5 is a schematic plan of the digitiser. 
The computer shown in Figure 1 comprises a 
base 1 on which is provided a keyboard 2 of 
25 conventional form, a set of function keys 3, and a 
digitiser 4. The base 1 is hinged to a lid 5 incor- 
porating a monitor screen 6 coupled to a process- 
ing device contained within the base 1 to which the 
keyboard 2, function keys 3 and digitiser 4 are also 
30 connected. The lid 5 is pivotable between the open 
position shown and a closed position for carrying 
purposes in which it overlies the digitiser 4 and 
keyboard 2. 

The digitiser 4 is responsive to finger pressure, 

35 as shown, to enable a cursor 7 on the monitor 
screen 6 to be moved so as to enable various 
functions to be performed. 

The digitiser 4 is shown in more detail in 
Figures 2 and 3. The digitiser is mounted in a 

40 recess 8 of a housing 9 forming part of the frame 
of the base 1. The digitiser includes a rectangular 
frame 10 with an inwardly facing, upper flange 11 
supporting an upper member 12 formed from 
transparent, label materials, such as polycarbonate 

45 or polyester providing a relatively slippery surface 
and having a thickness of about 0.2mm. The under- 
side of this layer 12 is printed with a grid pattern to 
assist use of the digitiser. Bonded to the underside 
of the layer 12 is a rubber sheet 13 the underside 

so of which has a continuous, conductive coating 36 
(Figure 4). 

Beneath the rubber sheet 13 is mounted a 
printed circuit board 14 located in position in the 
frame 10 between the flange 11 and another, in- 
55 wardly facing flange 15. The upper surface 16 of 
the printed circuit board 14 carries a continuous, 
conductive coating 37 (Figure 4) with a resistance 
of about 10K ohms per square and also a rectangu- 
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lar array of 12 x 36 insulating spots 17 (only shown 
schematically in Figure 2). The spots 17 are print- 
ed on the surface 16 with a 4mm spacing and a 
height between 0.004 and 0.006 inches and main- 
tain the two conductive surfaces spaced apart. An 
electrical connection is achieved between the rub- 
ber sheet 13 and the printed circuit board 14 via a 
depending peg extension 18 of the rubber sheet 
which itself is coated with an electrically conductive 
material and is received in an aperture 19 in the 
printed circuit board for electrical connection to the 
sensing circuitry (not shown). 

Beneath the printed circuit board 14 is moun- 
ted a coupling arrangement comprising a pair of 
moulded plates 20, 21 which are hinged together at 
22. The upper surfaces of each of the plates 20, 21 
carry a pair of pegs 23, 24 and 25, 26 resepec- 
tively which clip into respective bores (not shown) 
in the frame 10 so that the plates 20, 21 are 
pivotally mounted to the frame. Along the under- 
side of the edges 27, 28 of the plates 20, 21 are 
provided downwardly facing flanges 29, 30 which 
bear against the bottom surface of the recess 8 of 
the housing. 

An activating peg 31 is integrally moulded with 
the plate 20 on its underside beneath the hinge 22 
and extends through an aperture 32 in the base of 
the recess 8 into contact with a switch 33. The 
switch 33 is a snap action switch and contains a 
compression spring (not shown) to force the ac- 
tivating peg 31 to a non-activating position as 
shown in Figure 2 and hence holds the frame 10 in 
the rest position. The switch 33 is connected to the 
processing device 34 (Figure 5). 

The electrical arrangement for sensing the po- 
sition of a finger on the layer 12 is similar to that 
described in US-A-3449516. The digitiser is based 
on a potentiometric method. Pressure applied to 
the flexible, conductive layer 36 causes contact at 
the point of pressure between the conductive layer 
36 and the underlying conductive layer 37 and the 
processing electronics associated with the digitiser 
picks off a voltage from this "potentiometer" which 
is proportional to the physical position of the pres- 
sure. To achieve this, four sets of diodes 38-41 are 
coupled to discrete contact points 42 arranged 
around a rectangular active area 43 of the layer 37. 
Each contact point is formed by screen printing a 
silver track 44 over an insulating dielectric layer 45 
of ink with holes 46 in the dielectric layer cor- 
responding to the contact points and through which 
the screen printed tracks extend. A final layer 47 of 
dielectric ink is printed over the silver tracking 44 
and the resistive layer 37 to form an insulating 
frame. 

The diode sets 38, 40 are connected to a 
Ydrive terminal of a processing circuit 44 while the 
diode sets 39, 41 are connected to an X drive port 



of the processing circuit 44. 

In order to minimise errors due to temperature 
dependent voltage drops across the drive diodes, 
reference voltages are picked off from the resistive 
5 layer 37 at the full scale and zero points of the 
active area 43, across a diagonal via contact points 
45 (low reference) and 46 (high reference) respec- 
tively, these contact points being connected to the 
processing electronics 44. Figure 4 illustrates the 

10 construction of one of the contact points 45. 

An oscillator (not shown) within the processing 
electronics 44 generates an alternating voltage and 
this is applied to the X drive and Y drive ports. 
Consequently, during the positive half cycle of the 

75 alternating voltage, an electric field will be gen- 
erated across the active area 43 between diode 
sets 40 and 41 while during the negative half cycle 
an electric field will be generated across the active 
area in the orthogonal (Y) direction between the 

20 diode sets 38, 39. 

When pressure is applied to the conductive 
layer 36, this will deform around the adjacent spots 
17 until it contacts the resistive layer 37. The 
conductive layer 36 is connected to the input of an 

25 analogue to digital converter (not shown) within the 
processing electronics 44 which measures the pick 
off voltage and the processing electronics 44 deter- 
mines the position of the point of applied pressure 
by reference to whichever of the X and Y drive 

30 ports is currently active. This positional information 
is transmitted to the processing device 35 which 
then controls the position of a cursor on the moni- 
tor screen. 

If the user wishes to generate an activating 
35 signal in order to activate some function he 
presses with an increased pressure which is trans- 
ferred by the coupling arrangement defined by 
plates 20, 21 to the switch 33 which is activated 
once the compression spring force has been over- 
do come. When the finger is removed, the compres- 
sion spring forces the plate 31 upwardly thereby 
returning the device to the rest position shown in 
Figure 2. 

The function which is performed upon activat- 
es ing the switch 33 will depend on the mode of 
operation of the computer. For example, menu 
functions may be displayed in different positions on 
the screen and the appropriate function will be 
activated when the switch 33 is activated with the 
so cursor located in the position of the menu function 
displayed on the monitor screen. Alternatively, a 
computer may operate in a mode such that there is 
a default function which is activated upon depres- 
sion of the switch 33 irrespective of the position of 
55 the cursor, the default function acting on informa- 
tion at the position on the screen indicated by the 
cursor. Other variations are of course possible. 
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Claims 

1 . An input device (4) comprising position location 
means for determining the position of an indicator 
relative to a predetermined coordinate system; a 5 
pressure responsive switch (33) mounted under the 
position location means; and a coupling arrange- 
ment (20,21) between the position location means 

and the switch such that when sufficient pressure is 
applied to the position location means, that pres- io 
sure is transferred to the coupling arrangement 
which moves to actuate the switch, wherein the 
coupling arrangement comprises at least two plates 
(20,21) which are pivoted together and extend be- 
neath the position location means so that substan- 15 
tially the same pressure must be applied at any 
position on the position location means to actuate 
the switch. 

2. A device according to claim 1, wherein the 
plates (20,21) are hinged together. 20 

3. A device according to claim 1 or claim 2, 
wherein the switch has a spring loaded actuating 
member (31) which engages the coupling arrange- 
ment. 

4. A device according to any of the preceding 25 
claims, wherein the coupling arrangement includes 

a depending peg (31) which engages the switch 
(33). 

5. A device according to any of the preceding 
claims, further comprising a frame (10) in which the 30 
position location means is secured, the coupling 
arrangement being pivotally mounted to the frame 
beneath the position location means, wherein the 
coupling arrangement engages the housing so that 
when pressure is applied to the position location 35 
means, the frame moves relative to the housing 

and causes movement of the coupling arrangement 
relative to the housing thereby actuating the switch. 

6. An input device comprising a pair of facing 
electrically resistive surfaces (36,37), one or both of 40 
which carry a number of separating spots (17) to 
maintain the surfaces spaced apart, one of the 
surfaces being provided on a substrate (12) which 

is sufficiently flexible to permit the surface to flex 
closely around a separating spot (17) when pres- 45 
sure is applied to the flexible surface to permit 
contact to be achieved between the surfaces in 
response to finger pressure; and sensing means 
(44) for determining the position of applied pres- 
sure by monitoring the resistance of a circuit in- 50 
eluding the contacting surfaces. 

7. A device according to claim 6, wherein the 
flexible substrate comprises a rubber material. 

8. An input device according to claim 6 or claim 7 

and any of claims 1 to 5. 55 

9. A computer system incorporating an input de- 
vice according to any of the preceding claims. 
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